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ABSTRACT 

PURPOSE: To miniaturize a recording head and make it possible to form a 
multinozzle in the ink jet recording system by letting a recording medium 
in the nozzle eject and fly with a heat energy. 

CONSTITUTION: Recording head 6 comprises orifice 8 which let recording 
medium flow in, orifice 7 which let small drop of the medium eject, and 
electric -thermotransducer 10 disposed on the outer surface of nozzle 17 of, 
for example, glass provided with the orifices 7, 8. The 
electric-thermotrasducer is provided with thermal resistor 12 of Ta(sub 
2)N, W, etc. coated on the wall 11 of the nozzle 17 by spattering, further 
provided with electrodes 13, 14 coated with abrasion resistant layer 16 of 
Ta(sub 2)0(sub 5), etc. and anti -oxidation layer 15 of SiO(sub 2), etc. by 
spattering. The recording medium is supplied to the recording head 6 with a 
suitable pressure from the orifice 8, and it is ejected from the orifice 7 
as small drop by energizing the thermal resistor 12 to give the recording 
medium in the nozzle 17 the thermal energy 
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19920211 


US CC 




CERTIFICATE OF CORRECTION 


US 


5122814 


P 


19771003 


US AA 




PRIORITY 


(PATENT) 










JP 


77118798 A 


19771003 






US 


5122814 


P 


19771019 


US AA 




PRIORITY 


(PATENT) 










JP 


77125406 A 


19771019 






US 


5122814 


P 


19780818 


US AA 




PRIORITY 


(PATENT) 










JP 


78101188 A 


19780818 






US 


5122814 


P 


19780818 


US AA 




PRIORITY 


(PATENT) 










JP 


78101189 A 


19780818 






US 


5122814 


P 


19781003 


US AA 




PRIORITY 












US 


948236 


Bl 


19781003 






us 


5122814 


P 


19810511 


US AA 




PRIORITY 












US 


262604 


Bl 


19810511 






us 


5122814 


P 


19850328 


US AA 




PRIORITY 












US 


716614 


Bl 


19850328 






us 


5122814 


P 


19860206 


US AA 




PRIORITY 












US 


827489 


A3 


19860206 






us 


5122814 


P 


19880201 


US AA 




PRIORITY 












US 


151281 


A3 


19880201 






us 


5122814 


P 


19890518 


US AA 




PRIORITY 












US 


353788 


Bl 


19890518 






us 


5122814 


P 


19900907 


US AE 




APPLICATION DATA 


(PATENT) 








(APPL. DATA (PATENT) ) 












US 


579270 


A 


19900907 






us 


5122814 


P 


19920616 


US A 




PATENT 






us 


5122814 


P 


19931221 


US CC 




CERTIFICATE' OF CORRECTION 


us 


5159349 


P 


19771003 


US AA 




PRIORITY 


(PATENT) 










JP 


77118798 A 


19771003 






us 


5159349 


P 


19771019 


US AA 




PRIORITY 


(PATENT) 










JP 


77125406 A 


19771019 






us 


5159349 


P 


19780818 


US AA 




PRIORITY 


(PATENT) 










JP 


78101188 A 


19780818 






us 


5159349 


P 


19780818 


US AA 




PRIORITY 


(PATENT) 










JP 


78101189 A 


19780818 






us 


5159349 


P 


19781003 


US AA 




PRIORITY 












US 


948236 


Bl 


19781003 






us 


5159349 


P 


19810511 


US AA 




PRIORITY 












US 


262604 


Al 


19810511 






us 


5159349 


P 


19850328 


US AA 




PRIORITY 












US 


716614 


Al 


19850328 






us 


5159349 


P 


19860206 


US AA 




PRIORITY 












US 


827489 


A3 


19860206 






us 


5159349 


P 


19880201 


US AA 




PRIORITY 












US 


151281 


A3 


19880201 






us 


5159349 


P 


19890518 


US AA 




PRIORITY 












US 


353788 


A3 


19890518 






us 


5159349 


P 


19900809 


US AA 




PRIORITY 







US 564585 Al 19900809 
US 5159349 P 19911003 US AE APPLICATION DATA (PATENT) 

(APPL. DATA (PATENT)) 









US 


769751 A 


19911003 




US 


5159349 


P 


19921027 


US A 


PATENT 




us 


5159349 


P 


19940125 


US CC 


CERTIFICATE OF CORRECTION 


us 


5521621 


P 


19771003 


US AA 


PRIORITY 


(PATENT) 








JP 


77118798 A 


19771003 




us 


5521621 


P 


19771019 


US AA 


PRIORITY 


(PATENT) 








JP 


77125406 A 


19771019 




us 


5521621 


P 


19780818 


US AA 


PRIORITY 


(PATENT) 








JP 


78101188 A 


19780818 




us 


5521621 


p 


19780818 


US AA 


PRIORITY 


(PATENT) 








JP 


78101189 A 


19780818 




us 


5521621 


p 


19781003 


US AA 


PRIORITY 










US 


948236 Bl 


19781003 




us 


5521621 


p 


19810511 


US AA 


PRIORITY 










US 


262604 Bl 


19810511 




us 


5521621 


p 


19850328 


US AA 


PRIORITY 










US 


716614 Bl 


19850328 




us 


5521621 

mMf ^ m* W ml 


p 


19860206 


US AA 


PRIORITY 










US 


827489 A3 


19860206 




us 


5521621 


p 


19880201 


US AA 


PRIORITY 










US 


151281 A3 


19880201 




us 


5521621 


p 


19890518 


US AA 


PRIORITY 










US 


353788 B3 


19890518 




us 


5521621 


p 


19900809 


US AA 


PRIORITY 










US 


564585 Bl 


19900809 




us 


5521621 


p 


19911003 


US AA 


PRIORITY 










US 


769751 A3 


19911003 




us 


5521621 


p 


19920706 


US AA 


PRIORITY 










US 


908347 Bl 


19920706 




us 


5521621 


p 


19940112 


US AE 


APPLICATION DATA (PATENT) 








(APPL . DATA (PATENT)) 










US 


180831 A 


19940112 




us 


5521621 


p 


19960528 


US A 


PATENT 




us 


5521621 


p 


19961001 


US CC 


CERTIFICATE OF CORRECTION 


us 


5754194 


p 


19771003 


US AA 


PRIORITY 


(PATENT) 








JP 


77118798 A 


19771003 




us 


5754194 


p 


19771019 


US AA 


PRIORITY 


(PATENT) 








JP 


77125406 A 


19771019 




us 


5754194 


p 


19780818 


US AA 


PRIORITY 


(PATENT) 








JP 


78101188 A 


19780818 




us 


5754194 


p 


19780818 


US AA 


PRIORITY 


(PATENT) 








JP 


78101189 A 


19780818 




us 


5754194 


p 


19781003 


US AA 


PRIORITY 










US 


948236 Bl 


19781003 




us 


5754194 


p 


19810511 


US AA 


PRIORITY 










US 


262604 Bl 


19810511 




us 


5754194 


P 


19850328 


US AA 


PRIORITY 










US 


716614 Bl 


19850328 




us 


5754194 


P 


19860206 


US AA 


PRIORITY 










US 


827489 A3 


19860206 




us 


5754194 


P 


19880201 


US AA 


PRIORITY 










US 


151281 A3 


19880201 




us 


5754194 


P 


19890518 


US AA 


PRIORITY 










US 


353788 B3 


19890518 





US 5754194 
US 5754194 
US 5754194 
US 5754194 
US 5754194 



US 5754194 
US 5754194 



P 
P 
P 
P 
P 



P 
P 



19900809 US AA 
US 564585 

19911003 US AA 
US 769751 

19920706 US AA 
US 

19940112 

US 180831 
19950607 US AE 

(APPL 



908347 
US AA 



PRIORITY 
Bl 19900809 

PRIORITY 
A3 19911003 

PRIORITY 
Bl 19920706 

PRIORITY . 
B3 19940112 

APPLICATION DATA (PATENT) 
DATA (PATENT) ) 



US 484335 
19980519 US A 
19990209 US CC 



19950607 
PATENT 

CERTIFICATE OF CORRECTION 



®& & 2&CB2) 9S61 -59912 

®lnt.Cl.« MWUffi^ JfrtSSS^ BSf061^(1986)123l8B 

B 41 J 3/04 1 0 3 7513-2C 



@# P 8352-125406 @£ H PS54-59139 

©Hi KB 1352(1977)10^198 ©1854(1979)5/1123 



©£ 






3$ 0 


- AS 


ttSsrftliEr&JII 1 -69- 2 - 905 


©& 








K ft 




®& 


§8 






Sfi - 


MRfl5»»JIKI**5«»r610 


©55 


8? 




+ m 


# ft 


XfflRHSHfttt 4-18-27 


@fc 




* 




BE 


*ff*lte*E£*3-35-3 


©ffi 


n 


A 




3W«R*BKT*^3.-30- 2 


©ft 




A 






* 








% = 






#W BS48- 


9622 (J P, 


A) AM ©51-55239 (J P, 








^354*" 


51837 (J P 


, A) 



£-i-*fc*>?*oTs »lE-*-4?fcHiPJ:»)±?Sfll 10 4 x (sttUP) &2E8iK#*«A-sf-5&<0iSA* 

flEtitiffietaPtoMiciti'riifi/f^fTicSsn »4»*i»^yKtt, msEottijp.fc9ffi0H8# 

*»§8«*, ESHKttOT/HB (droplet) ^sfcffi SS^r/ * «fc U % / x^BtffiP J; <0 *tl 

ca^OTaaf) WPiu^i'KasnTi.^^siOTWicis^^ 
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pRtfffi^#a<«&3ft*s**ru stuiPtt ^^vtstt^^n&tjjj^Siti-camt 

»<7) ') - K Wffi*>'ay t»tiT t< «*f T-& £6> L*>U ±2a^*c|3«OTgEe^y K J±, t>-f 
E»«HMI*»sS6-3T, *««KS0H-4«ltt* *qBHt&n*tt«tt» KfM ^ «ofJ«&KM>&ii 

5128^7 k £<i8Q09«ttff>S!M'W K t LTJi X<0*»C«e3glsftse»^y K MM&h, Jul 
««WaaifelcJ:orEIWa[<SW*l*l6^4'** -b» ffi$ffi£fb±, JSA^y Y0>-*iv+ /Xn>fc 

t ii 4 , * co a # n-tt-tra i* •« * «.-, 5wa«wttr*»«L», wBm#&m0>%£. 

USP3747120 , IEEE transactions on' ffi»rfeT^*ittffi*fi*JK,®. 3 B**»r-r^<ff 
Indusutory Applications Vol.IA- 13,. Nl 1 , 25 0,tsS»^y V Z. ttUtht* S, 

Jahuary/Februaryl977«KM^3ttT^a. »f *5B58W80OB& < Jtt8K&i:i' vr^-Cio-Cx 
*> ftEflK y K IC J: tttf , * V f -r y K (on fiUB)OX^firiSffiXT'J>&Lft. X?S5£sE©»C 
demand) K J:oT«tliiPJ: »»»*<MMIi*«t tt'F'O'XttSSffiS^^^^ V^ *{bi Lf#% H 

!B^«£'J'>JS : £*ll^'5!li55?* f <i'' , ^"C-->^ ^ 0«7U- (array) •»j££ffiaK8£pTl£*:u: 
^ie.&«ttUr««MJ»4a«tvy^tttO» »8+L»x CfuilHhe) if.* i- 4*185* 

USP3747120COj^Jc>) ffl&WlbLt^ BU?E « 5, . . :y • ' ,. 



- 186 - 



(3) 
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^^rwttWftK^'Tiaw^iliB stain 2 j; •3etm*nrgE#sw 4^is]icjRfflL 

«^n*t>±WB<o**4Mfc«fc**«^ was*******-*:* **2+b 

K&fc£tiJ^ffiP£roiWBfcOTB8*¥f7BE »#3 a co«a 1 <75*S3, &fc20rt£d, et 

*H**^**«i^i«Wfc ***** ^ttJ:*Wt*** - * K * S5*222!! 

©efcfflDWTU- («rr.y) «a*J»aiC«e^T & fcttUiP 2 * *)8ttt«Rffl^*l2««^M85 O 

tiWEgwrt wa««*B«*WBe»^* z £ ^«bon-offlt^k«b bfM 

Eft, J:0*iB«ft****»B*»^**- *i 

B«^y k **ww * / i wb t*»k ato-c* *ft**>irc#E««» 4 b# 

or *n/fi*7r«ttBP2J:*»ttUSfttt^B* aftx*^*--KS2SW$&£llfr-t±> , .i<' > 'ev T^k 

«*ffaP#**.&ftT, EM* 3 A'lfcfcS ft «WBffi««*3BfWB3**»*B»i* 

^ »taP2«fc*) i *>E«<7>fSg& i 4>b EajBWR-esRMMbL rftW *l 
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7 8 
■RViVVms W&OTm. mtPWUmit*# SbOgte** (Bi • Sb) t Te s £Bi, (Te . Se),OT 

L *J!fB»r«5t; rStftS* ft* »c «X> ±SE«>3fe&*- 5 tiV onsmstm 

SKI rt«BHW*K*Jt&«t*fiBtl L£4HIBU »3H«x Jp2BI"r?5*iftfcS2flK 
«G9^etHin2*^nitbJIWr5»^i*^**- wmBB***. 

trc^s. ftot, £n»»+«>» j*<&i*wm5>> Bttat-*fc#i><o?tap*^*y*^tt<?)jBE»4 

»**Z£KJ:oT^5 0*#3RCH»>i8 i5 5, 4 6, 4 7, 4 B iCfcoTfiU^LTJKl&itl 

eas, easof*jffli^sSiaFA»e > , *» 3> i*»*m*5 sniwettSB 4, 5 5. &m 
Mi=«ieaw»*^jai.^K*^«s*^a^ f - k e i , e 2 , e 3 , 64 am& 4 4 wise 

««ftSS«s«f*^^*nf:J»x*^*'-*i2« 4s «5^ffi&#8 2«'Ef^#l::^E^;*:^3^i• 
^fc#3l::£iSL,Tf'^U?!S■l•^■5. 30 A<A^*n5<tS6«H*5 3A*3S»U »ifcx*/K 

J&J!rcfcTii> sm 1 *>4><£ < £ b«n**-<0 8S*i»flW3»a!ib*iBLTj?»S4 4 '/ * 
(Peltilereffect) fcjjsf * «f T'wmSUaSHftflt* JB 4 121=5*3 nT^SEfiKv KB* 6 li, E 

<sjs*s iAo. mm#n>bmmmtz&<r><ttm 7 £ea*«* 
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«sr^ 5 W1 7t<w ^ 4WWWWKM w, 4% HSR 

3," 1 4*ttI8f *. «ffil 3, 1 40tf»3ft fc& 1 7<oetWP 7 *KetlBP7«)» 
23Effi±B»±a7&&S&ffiitt*1 2 9«)«l[ttBM«Wlftt, K««*#«» 

Pd-Ag*±*#BLfct><0*Ru*^#4LT i5T8*a«LTSfflt5^li*5*i, a#*<» 

new, sittwatti*, *«#»pn» ««i«fcLr7W*nTfc^t»o#<#* 

HB*fbJS1 BHttt, *];U/SiO,*±Sn :«W»E»-^ K*«***X«»«>E«2 

y^#«)^«6-C»**n4. » 6 H a WEft-vx KKX2 3 li* /X*2 4 

*4 KWR6 »*»c«SBIME rtBtBR*tfJ+3fi«W2 5 m*.U7T 4 

&<*i b i 7«=sa»L/c**i ****«*4snr^**»«>^ * 

1 7 «fWDBB«««»mJWIWE»<» / X* 2 4 rt<»*33!Btt 2 5 tt, / X* 2 4 ft 

<o'j-K«ffi^«Mit«^i:i^ - *«MW!2 B -*> 

n$ >j - k 6«sa y - k «ffi*^a ^ffiffl * n s«ni»*!i 2 e 4 l t »*, »ea*tt 

aaa»R«aK*Hwa*«** c<oiEa^yK5*2 393^1-5^^^ 

iHf-«Of>IB»*a3er*i4*»ai3R*tf WSSn*»x*,u+-tf5*Bffii;T/X/v2 4 
JMftSft 4> » b * # 4 - 4 #tt* * . OtfcUJP J: 9 fifflf *E«MfcHB»* * 4 *ti 

o£fc&i HJWWBWT**«iPW:B » fWJ**»**^-ltlBll» WHttBS 
ttTt>*<, *W*«K1 7^fflB»oT^tt nfcffi«il«*»*-i:**Ui«*w4T?*5. tt 
rW»Tfc*l\ 5 ' «Atff7«J13**ax***HW«'.h»* , » 

"*»i 7«iit**mtLm msuasia *b»*, /x^2 *ft<n#gm*2 sw+w-sb 

a»«iW*«^rB» J»**^+--*»*A< « *^5!»x*^*--SA»-3te^:*l.^/X/w2 4 
$81 7rtir**SES*f*BgaL»Sfc»-tr* n«*flW>«WSlBnr2 5 <04"<rciSfi&#*'«±fcBP 

awwtu-cfatwttfewtwntf. * sou /x^2 Amm±*&i 

9x fit*, m$if5x*w* { ®& snr^5**» -nBiwe*n*ct«tt<% « 
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11 » 

a&*ortSK<os6ofcP3tttti»»2 9 tjiaitwgs,3*^i«5^a»rtt5|Cprxttffla5 

fl>««fi«J^S*l«**-frfct)COi:-r%ri*iffi* p±aPW7.u- (array) «ja*HlfSlB^-C<£ 
5 , «»C»?+L», ^t, (fullline) ,if 

/ 2 8 *Ke£ffif iff fc«^*r5 <f ► K » h ttft£*Stt:< , V 
#3 2o»wMft6B*««&£&#3 3?B^*: **g***»£ft*. 

. ffi, »BBDc»sS%*n*KBH(l»±vJKc<4 *3Hl*l^BiroX-Y'«J«HBB-e*$. SMH 

etm^-*fl±aiPj£«»ix wt3 2K«as+a«» i — ?tajp, 3 

jS*|H»gT'tt < Eflg<o;Xtt©$«ftM#£i L T fc A 35 4 SSfiSCWx S KM,' 6 ••" 

vtfcOT-*5. EfB^VKK*, 4 3 eSK?K. 
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